The present work focuses on the alleviation of Blade Vortex Interaction (BVI) noise annoyance through a control methodology generating high-frequency aerodynamic BVI counter-actions. The low-power requirements make the Micro-Trailing Edge Effectors (MiTEs) particularly suited for this kind of application. The controller layout is set by observing the BVI scenario while the actuation law is efficiently synthesized through a process based on an analytical unsteady sectional aerodynamic formulation. The validation of the proposed control methodology is carried out through numerical investigations of a realistic helicopter main rotor in flight descent, obtained using computational tools for potential-flow aerodynamic and aeroacoustic analyses based on boundary element method solutions. In order to capture the aerodynamic influence of MiTEs through potential-flow simulations, the MiTEs are replaced by trailing edge plain flaps which provide equivalent aerodynamic responses. Results concerning the proposed controller capability to alleviate high-frequency blade loads and subsequent emitted noise from BVI events are presented and discussed.
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NOMENCLATURE c
Blade chord
Nondimensional distance of the flap hinge from the mid-chord 
INTRODUCTION
The Blade Vortex Interactions (BVIs) are one of the most critical issues for public acceptance of helicopters. The interaction phenomena between rotor blades and wake typically occurs during low-speed flight descent, when tip vortices released by a blade impinge on or pass in close proximity to the following blades. Impulsive aerodynamic loads are produced on the blade surfaces, giving rise to a particularly annoying acoustic disturbance.
In the last few decades, BVI noise reduction has been the subject of many research efforts, proposing both passive and active control methods. The latter, like higher harmonic control (HHC), individual blade control (IBC), or active trailingedge flap control, use relatively low-frequency actuation inputs to produce blade response by increasing the miss distance i.e., the relative distance between vortex and blade, thus alleviating BVI effects. However, the success of these techniques, shown to be capable of considerable BVI noise reduction, 1-4 often corresponds to increased rotor vibrations.
With the goal to overcome this drawback, past papers proposed and investigated a BVI-noise control methodology based on an innovative principle of action, a generation of unsteady aerodynamic loads aimed at cancelling out directly those caused by BVIs: anti-BVI loads. Based on an optimal linear-quadratic multi-cyclic local controller capable of generating anti-BVI loads through multi-harmonic pitch motion of a suitable blade portion, that procedure offered the opportunity of reducing BVI noise without the drawback of structural vibrations. 4, 5 Numerical investigations have shown promising results, although suggesting further developments concerning its feasibility and the efficiency of the process for control law determination. These two issues are examined in the present work, with the introduction of realistic control actuation devices on the blade, and with the application of an efficient semi-analytical method for the controller identification.
The generation of anti-BVI loads requires the availability of actuation devices able to operate at frequencies higher than those provided by traditional IBCs. In this framework, MiTEs
